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SUMMARY
Amino acids represent a class of versatile chiral building blocks for a whole range of fine
chemicals, used in the pharmaceutical nd agro-chemical industry. Considerable
experience currently is available with a wide variety of chemo-enzymatic processes for
the synthesis of amino acids, which is apparent from the large number of reviews. Only
limited information has been published with respect to the physiological and biochemical
properties of these biocatalysts, i.e. the microbial strains and enzyme systems involved.
Aim of the studies described in this thesis was to generate more detailed knowledge about
the enzyme systems involved in two biocatalysts that have found commercial application
at DSM, namely L-aminopeptidase of Pseudomonas putida ATCC 12633 and L-amino
am idase of My c o b ac ter ium ne o a u ru tn AT CC 257 9 5 .
Chapter / reviews the present knowledge on chemo-enzymaÍic production processes of
amino acids. The commercial applications of the L-aminopeptidase activity in P. putida
and the L-amino amidase activity in M. neoaurum for the production of enantiomerically
pure á-H and á-alkyl substituted amino acids, respectively, are described in more detail.
The classification of peptidases is also described with special emphasis on a new proposal
based on differences in substrate specificity.
ln Chapter 11 the metabolism of various (un)natural amino acid (amides), [e.g. D,L-valine
(amide) and D,L-phenylglycine (amide)l in P. putida is described. The organism was able
to use various of these amino acid amides as C- and/or N-sources for growth. The data
show that the organism possesses a constitutive L-amidase, active with L-phenylglycine
amide and l--valine amide, an inducible D-amidase, active with D-phenylglycine amide
and a racemase, converting D-phenylglycine amide into the L-enantiomer. The further
conversion of L-phenylglycine and D-phenylglycine into phenylglyoxylate involved two
highly enantioselective enzymes, namely a constitutive L-amino acid aminotransferase
and an inducible D-amino acid dehydrogenase, respectively.
Chapler 1/1 describes attempts to isolate mutants blocked in phenylglycine amide
metabolism, aiming to generate biocatalysts expressing amino acid amide racemase
activity in combination with either D- or L-amidase activity. However, the poor growth
characteristics of P. puíida on L-phenylglycine amide containing media made enrichment
steps and direct screening methods for mutant selection impossible. Instead, spontaneous
and stable mutants (e.g. strain RUG) with improved growth characteristics were selected
and characterized. Strain RUG failed to grow on L-valine amide and had lost the high
constitutive L-amidase activiïy. Although only a low and inducible L-amidase activity
remained, this mutant strain was able to grow rapidly on L-phenylglycine amide
containing media. Further attempts, using transposon mutagenesis, to isolate derivative
mutants of strain RUG, blocked in the D- or L-amidase activity for D- or L-phenylglycine
amide, failed. This is possibly due to the presence of multiple amidase nzyme systems
with broad, overlapping substrate specificit ies.
The enzyrne responsible for the high L-amidase activity in P. putida was purified to
homogeneity and characterized as an L-aminopeptidase with properties closely analogous
to the alkaline serine proteinases. This membrane-associated enzyme was shown to
consist of 8 subunits of about 50 kDa, with an isoelectric point at pH 10.5 (Chapter lV).
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The enzyme possessed a high L-enantioselectivity towards various dipeptides and a broad
range of cx-H amino acid amides. Hydroxy acid amides and cr-alkyl substituted amino acid
amides failed to function as substrates. The highest catalytic efficiency was measured with
L-leucine amide and L-phenylglycine amide. Divalent metal ions (e.g. Mn2*) had a strong
stimulatory effect on the activity of the purified enzyme.
Chapter Zdescribes the purification to homogeneity of the L-amidase activity from M.
neoeurum. The enzyme was characterized as an L-amino amidase with properties closely
analogous to the metallo-cysteine proteinases.The nzyme was fbund to consist of 3 to 4
subunits of 40 kDa with an isoelectric point at pH 4.2. The purified enzyme showed a
high L-enantioselectivity towards a broad range of a-H and cr-alkyl substituted amino
acid amides, with the highest activify towards the cyclic amino acid amide D,L-proline
amide. No activity was detected towards hydroxy acid amides or dipeptides.
In the concluding remarks of Chapter trzl the results described in this thesis and the
remaining questions are discussed.
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